Although research has shown that loneliness in adolescents leads to higher rates of depressive symptoms, the presumed protective factor of social connectedness has not been studied in conjunction with these two constructs. The aim of the present study was to determine if social connectedness would predict lower loneliness and depressive symptoms over time in a large sample of adolescents. A large sample of adolescents (N = 1774; 9 -16 years at Time 1) were surveyed three times, separated by one year each, with self-report measures of social connectedness, loneliness, and depressive symptoms obtained. As expected, social connectedness was negatively associated with loneliness and depressive symptoms concurrently and longitudinally. Contrary to prediction, social connectedness did not function as a buffer between loneliness and depressive symptoms over time. However, consistent with prediction, a significant longitudinal mediation pattern was obtained over the three years: the effect of social connectedness on depressive symptoms was mediated by loneliness. Social connectedness at T1 predicted a reduction in loneliness at T2, which in turn predicted a reduction in depressive symptoms at T3. Moderation analyses of this mediation pattern suggested that this obtained mediation result was obtained for males, but not females, and obtained for older adolescents, but not for younger adolescents. The results are congruent with the view that social connectedness exerts an effective protective influence on adolescents against loneliness and depressive symptoms.
Introduction

The Relationship between Loneliness and Depressive Symptoms
Satisfying interpersonal relationships are essential for good physical and mental health. Therefore, it is not surprising that loneliness, defined by Perlman and Peplau (1981) as distress that arises from the perceived discrepancy between desired and achieved social relationships, is associated with increased mortality risk. Compared to socially integrated individuals, people who are lonely have a 50% increased risk of mortality: Loneliness is a stronger risk factor than excess alcohol use, obesity and lack of physical activities (Holt-Lunstad, Smith, & Layton, 2010) . In terms of mental health, loneliness has long been identified as a risk factor for depressive symptoms in cross-sectional (Eisses et al., 2004; Nolen-Hoeksema & Ahrens, 2002) and longitudinal studies of older adults (Cacioppo, Hughes, Waite, Hawkley, & Thisted, 2006; Heikkinen & Kauppinen, 2004) . Specifically, Cacioppo, Hughes et al. (2006) found a bi-directional relationship between loneliness and depressive symptoms in middle-aged and older adults. A pertinent question in relation to these findings is to ask whether levels of loneliness and depression vary across the life span. Although Nolen-Hoeksema and Ahrens (2002) found age group differences in reports of loneliness, with middle-age adults being the loneliest and elderly adults being the least lonely, they reported that the basic association between loneliness and depressive symptoms appeared to be relatively stable across the age-span. In a large nationally representative cross-sectional study of adults aged 18 to 99 years, loneliness and unmet emotional support had the largest and most consistent associations with depressive episodes and symptoms (Barger, Messerli-Burgy, & Barth, 2014) .
Loneliness in adolescence has received considerable attention. It has been argued (Asher & Paquette, 2003 ) that loneliness may be a normative experience as adolescents undergo significant changes in social roles, expectations, and identity (Laursen & Hartl, 2013) . Loneliness, despite its prevalence during adolescence, still has the potential to be deleterious. For example, the significant links between loneliness and a wide range of mental health difficulties (e.g., depression, anxiety, suicidal ideation, self-injury, and alcohol and substance misuse) and physical health issues (e.g., poor immune and cardiovascular functioning, sleep deprivation) have been consistently demonstrated in adolescents (Heinrich & Gullone, 2006; Shevlin, Murphy, Mallet, Stringer, & Murphy, 2013) . Cross-sectional and longitudinal studies have found that loneliness is significantly correlated with depressive symptoms across time in children and adolescents (Hall-Lande, Eisenberg, Christenson, & NeumarkSztainer, 2007; Nangle, Erdley, Newman, Mason, & Carpenter, 2003; Qualter, Brown, Munn, & Rotenberg, 2010; Rotenberg et al., 2004; Vanhalst et al., 2012) . Mahon et al. (2006) reported that the correlation between loneliness and depressive symptoms in adolescents was in the range of a large effect size (r = 0.61 to 0.62).
Although a concurrent, bi-directional link between loneliness and depression is expected by researchers and clinicians, empirical studies looking at the cross-lagged relationships between these two constructs are limited and have yielded mixed findings. and Rotenberg et al. (2004) found that depressive symptoms predicted subsequent feelings of loneliness in adolescence, but not vice versa. Vanhalst et al. (2012) attributed the lack of consistent cross-temporal associations between loneliness and depression to the short assessment time span (i.e., months or a single year), and they consequently conducted a study examining the reciprocal link across a longer time-span, covering the developmental period from mid-to late-adolescence. Notably, Vanhalst et al. found a reciprocal relationship between loneliness and depressive symptoms from mid-to lateadolescence, with the direction from loneliness to depressive symptoms being stronger than the reverse order. Given these findings, it is clear that adolescence is a critical period in which to study the occurrence of loneliness and depressive symptoms, and to examine how both constructs relate to one another concurrently and over time.
Social Connectedness as a Protective Factor
The essential goal of positive psychology is to move the field of psychology from a focus on psychopathology to a greater consideration of strengths and positive functioning. In recent years, increasing efforts have been directed at identifying protective factors that buffer adolescents against the negative impact of loneliness and depressive symptoms. In their seminal publication, Resnick et al. (1997) reported that family connectedness and school connectedness were powerful negative predictors of adolescents' maladjustment (i.e., emotional distress, suicidal ideation, and substance misuse). Since then, a burgeoning body of research studies has suggested that a sense of belongingness, in other words "social connectedness", may act as a buffer against loneliness (Cruwys et al., 2013; Mellor, Stokes, Firth, Hayashi, & Cummins, 2008) . For example, Cruwys et al. (2013) found that social connectedness, measured by the number of social group memberships, was protective against the development of depressive symptoms in a group of non-depressed and initially depressed elderly samples.
Research literature involving studies of adolescents has broadly conceptualised connectedness as a sense of perceived closeness to an individual or group, perceived care and support, a sense of belonging, satisfaction with existing relationships, and ease in talking about problems with significant others (Barber & Schluterman, 2008) . Adolescents' perception of social connectedness has been found to be an important protective factor associated with a reduction in suicidal ideation, suicidal attempts, depressive symptoms, and health-compromising behaviours such as substance misuse, violence involvement, and delinquency (Ackard, Neumark-Sztainer, Story, & Perry, 2006; Czyz, Liu, & King, 2012) . Libbey, Ireland and Resnick (2002) found in their cross-sectional study negative associations between connectedness and emotional distress, with family connectedness showing the strongest negative relationship, followed by school, neighbourhood, and peer connectedness. In a similar study, Shochet et al. (2006) examined the relationship between school connectedness and mental health difficulties in adolescents across time points: they found that school connectedness negatively correlated with concurrent mental health symptoms, and more importantly, it predicted changes in depressive symptoms, anxiety, and general functioning one year later. Hall-Lande et al. (2007) reported that family connectedness was a very strong protective factor against suicide attempts, particularlyin adolescents who were socially isolated. When gender differences were examined, they found that family connectedness was the only protective factor for suicide attempts in adolescent females, whereas family connectedness, school achievement, and school connectedness buffered adolescent males against the negative impact of loneliness. A study by McGraw et al. (2008) in the same vein found that social connectedness across family, peers, and school domains was inversely associated with depression, anxiety, and stress. Moreover, peer connectedness was a particularly strong predictor of wellbeing. Few studies have examined social connectedness as a buffer of negative affect, however Czyz et al. (2012) found that social connectedness buffered adolescents who had been hospitalised due to acute suicidal ideation and attempts against subsequent depressive symptoms and suicidal ideation.
A paucity exists of longitudinal research that concomitantly examines multiple core aspects of connectedness, namely family, school, peers and community, and their associations with adolescents' wellbeing (Jose, Ryan, & Pryor, 2012) . Jose et al. (2012) found significant positive associations between and among global connectedness, domain-specific connectedness, and psychological wellbeing overtime. Interestingly, they reported that global connectedness predicted wellbeing over time but not the reverse. When individual domains of connectedness were examined, bi-directional relationships between connectedness and wellbeing emerged, particularly for family and school connectedness, suggesting that adolescents had a qualitatively different experience when engaging with schools compared with engaging with peer groups. Drawing their data from the National Longitudinal Study of Adolescent Health, Costello, Swendsen, Rose, and Dierker (2008) found that adolescents who reported greater feelings of connection to parents, peers, and school were more likely to be classified in the no-depressed mood group than either the stable low or early high declining depressed group. The 15-wave (32-year) Dunedin Multidisciplinary Health and Development Study found that adolescents' reports of social connectedness predicted well-being over a decade later, and lack of family connectedness manifested a strong, inverse link with social connectedness in childhood that continued into adolescence, highlighting the enduring significance of positive interpersonal relationship (Olsson, McGee, Nada-Raja, & Williams, 2013 ).
Aims and Hypotheses
Our general aim was to investigate the possibility that social connectedness would function as a protective factor against loneliness and depression in adolescence. To achieve this aim, several specific hypotheses were posed: 1) Social connectedness would be found to be negatively correlated with loneliness and depressive symptoms concurrently and longitudinally.
2) Social connectedness would function as a moderator (buffer) of the relationship between loneliness and depressive symptoms.
3) Loneliness would operate as a negative mediator between social connectedness and depressive symptoms longitudinally over three years, i.e., social connectedness would predict a decrease in loneliness over time, and this diminished loneliness would predict lower depressive symptoms in turn.
Method
Sampling Procedure
The current study was based on the Youth Connectedness Project dataset (YCP; see Jose et al., 2012) . The Youth Connectedness Project obtained data from adolescents by performing a survey three times from 2006 to 2008, with one year between assessments. The study was designed to investigate the development of social connectedness in adolescence (see Jose et al., 2012) , but the survey included a variety of constructs and variables relevant to adolescent development. Adolescents were initially recruited through 78 participating schools in Year 1 from the North Island of New Zealand.
A wide variety of school types (e.g., co-ed and single-sex; middle schools and high schools; religious and state schools) were recruited through a stratified random sampling method and yielded a nationally representative sample of school types. In New Zealand, the "decile" score of a school represents the average socioeconomic status of families contributing children to each school, where 1 indicates the lowest and 10 indicates the highest income brackets. The schools included in this study yielded an average decile of 5.5, thus, the average decile of all schools included in this study was similar to the national average. Participating schools included 61% urban schools, 33% suburban schools, and 6% rural schools, and these frequencies somewhat underrepresented rural schools compared to the national frequencies.
Participants
A total of 1774 adolescents completed the YCP surveys all three years, and were included in the present study. Participants were about evenly distributed across gender (51.9% female and 48.1% male), with ages ranging between 9 to 16 years old (M = 12.12, SD = 1.73) at Time 1. Participants consisted of 57.7% New Zealand European, 26.8% Maori, and 15.3% from other ethnic backgrounds (i.e., Asian New Zealand and Pacific Island), therefore Maori were somewhat overrepresented in this sample.
Measures
Social Connectedness
Previous research (Jose et al., 2012) based on the YCP dataset used here showed that an overall social connectedness construct can be created by combining four related components: family connectedness (11 items), school connectedness (6 items), peer connectedness (7 items), and community connectedness (4 items). An example item for family connectedness is: "It means a lot to be a member of my family", for school connectedness: "I like going to school"; for peer connectedness: "My friends and I help each other out"; and for community connectedness: "My family and I can count on our neighbors for help". All items were rated on a 5-point Likert scale, from "Strongly disagree" to "Strongly agree". The social connectedness score was computed by averaging over the 28 items for each of the survey waves. The Cronbach's alphas of social connectedness were excellent for all three years: 87, 90, and 92 respectively.
Loneliness
Unfortunately, due to time constraints on the delivery of the survey, a single item represented the loneliness construct: "Please tell us on how many days have you felt these ways in the last week: I felt lonely". Participants answered the item by selecting a point on a 4-point Likert scale, including the options "less than 1 day", "1 -2 days", 3 -4 days" and "5 -7 days".
Depressive Symptoms.
This construct was assessed with three items taken from the CES-D (Radloff, 1977) using the same 4-point Likert scale as was used with loneliness: "Please tell us on how many days have you felt these ways in the last week: I got upset by things that don't usually upset me; I felt sad; and I could not stop feeling bad, even when others tried to cheer me up". Adequate internal reliabilities (i.e., Cronbach's alpha) were obtained over time: 0.70, 0.75 and 0.75 respectively.
Statistical Analyses
Missing values constituted only 1% of the dataset, and a missing values analysis indicated that these values were missing completely at random. EM (expectation maximization) imputation (Lin, 2010) was used to estimate and impute this small percentage of missing data.
To test whether loneliness functioned as a longitudinal mediator between social connectedness and the outcome of depressive symptoms, statistical analyses were conducted using the software package Analysis of Moment Structures (AMOS) Ver. 20. A path model with a bootstrap resampling of 3000 iterations and 95% bias-corrected confidence intervals was performed. This model stipulated social connectedness as the independent variable, loneliness as the mediator, and the construct of depressive symptoms was the single dependent variable.
Results
Descriptive Statistics
The first hypothesis was evaluated by examining the correlations among the three constructs within given time points and across time points (see Table 1 ). As predicted, social connectedness was negatively correlated with both loneliness and depressive symptoms within a given time point and across time points, and the latter two constructs were similarly positively correlated. Hypothesis 1 was supported.
Would Social Connectedness Moderate the Relationship between Loneliness and
Depressive Symptoms over Time?
Two residualised hierarchical regressions, one for T1-T2 and one for T2-T3, were performed to test the idea embodied in Hypothesis 2 that social connectedness would blunt the positive relationship over time between loneliness and depressive symptoms (for more discussion on how to perform longitudinal moderation see Jose, 2013) . For the first time period, the construct of depressive symptoms at T2 was the dependent variable. In the first step, depressive symptoms at T1 was entered as a predictor, in the second step, loneliness and social connectedness at T1 were entered, and in the third step, the interaction term between loneliness and social connectedness at T1 was entered. The stability coefficient of depressive symptoms proved to be significant, β = 0.29, p < 0.001, and the main effect of loneliness yielded statistical significance as well, β = 0.15, p < 0.001. The main effect of social connectedness did not yield significance, β = −0.03, p = 0.16, nor did the interaction term, p = 0.93. The moderation result from T1 to T2 did not support Hypothesis 2, but it did show that loneliness at T1 predicted an increase in depressive symptoms at T2 above and beyond the stability of depressive symptoms. For the second time period, the construct of depressive symptoms at T3 was the dependent variable. In the first step, depressive symptoms at T2 was entered as a predictor, in the second step, loneliness and social connectedness at T2 were entered, and in the third step, the interaction term between loneliness and social connectedness at T2 was entered. The stability coefficient of depressive symptoms proved to be significant, β = 0.34, p < 0.001, and the two main effects yielded statistical significance as well, loneliness: β = 0.07, p < 0.05; and social connectedness: β = −0.07, p < 0.01. As with the T1-T2 time period, the interaction term proved to be non-significant, p = 0.79. The moderation result from T2 to T3 did not support Hypothesis 2 (i.e., the multiplicative model), just as with T1 to T2. However, across the two years, results provided evidence for the additive model for loneliness, and social connectedness contributed variance additively as well from T2 to T3.
Did Loneliness Longitudinally Mediate the Impact of Social Connectedness on Depressive Symptoms?
Hypothesis 3 suggested that social connectedness would indirectly lead to a reduction in depressive symptoms by reducing loneliness. A longitudinal mediation analysis was performed in Amos Ver. 20 (see Figure 1) : social connectedness at T1 was considered the independent variable, residualized loneliness at T2 was considered the mediator variable, and residualized depressive symptoms at T3 was considered the dependent variable. A bootstrapped analysis involving 3000 resamplings yielded a statistically significant result: a * b = −0.004, se = 0.002, bias corrected 95% confidence interval = −0.010 to −0.001, p = 0.030. This result provided support for Hypothesis 3. Additional analyses were conducted to investigate whether this result was equally applicable for the entire adolescent sample, regardless of age and gender. Using equality constraints in Amos, we found that the significant mediation obtained for the whole sample was verified for males, a * b = −0.006, se = 0.004, bias corrected 95% confidence interval = −0.016 to −0.001, p = 0.039, but not for females, p = 0.21. A similar analysis on a median split by age indicated that the significant mediation was found for older adolescents (13 -16 yrs), a * b = −0.007, se = 0.005, bias corrected 95% confidence interval = −0.020 to −0.001, p = 0.05, but not for younger adolescents (9 -12 yrs). These results qualify the mediation effect obtained for the entire sample; we can surmise that the obtained mediation result applies to males and to older adolescents.
Discussion
Overview of Findings within the Context of the Literature
Loneliness has long been found to predict a diverse range of negative physical and psychological outcomes, including poor cardiovascular health, obesity, increased risk of dementia, depressive and anxiety symptoms, as well as alcohol and substance misuse (e.g., Asher & Paquette, 2003; Barger et al., 2014; Hawkley & Cacioppo, 2010; Shevlin et al., 2013) , but most of the research has focused on adults. Adolescence is identified as a period of life when loneliness is particularly relevant, and there are some theorists who suggest that adolescent experience of loneliness may be different from that of children and adults, given developmental changes in identity, autonomy, and individuation as well as social perspective taking in adolescence (Heinrich & Gullone, 2006; Laursen & Hartl, 2013) . The primary aim of the current study was to investigate social connectedness as a protective factor against loneliness and depression from early to middle adolescence. Longitudinal data were collected over a 3-year period from a large sample of adolescents, and SEM analyses were used to investigate these relationships. More specifically, we predicted that social connectedness would be negatively correlated with loneliness and depressive symptoms concurrently and longitudinally. Our second hypothesis was that social connectedness would function as a moderator (buffer) of the relationship between loneliness and depressive symptoms. And last, we also hypothesised that loneliness would operate as a negative mediator between social connectedness and depressive symptoms longitudinally over three years.
In the first instance, we verified the predicted concurrent and longitudinal associations between loneliness, depressive symptoms, and social connectedness in a national sample of adolescents. Regarding the concurrent relationships, consistent with Cacioppo, Hughes et al. (2006), a significant correlation of a large effect size was found between loneliness and depression (r = 0.55). Previous findings of social connectedness being negatively correlated with loneliness and depression concurrently have also been reported by several authors (e.g., Libbey et al., 2002) . Longitudinal studies examining the link between multiple aspects of connectedness and adolescents wellbeing are still lacking, but existing literature (Costello et al., 2008; Hall-Lande et al., 2007; Jose et al., 2012; McGraw et al., 2008; Olsson et al., 2013) has identified a positive impact of social connectedness on adolescent's loneliness and depression. In the present study, we found, in line with the findings from other longitudinal studies, significant longitudinal correlations between social connectedness, loneliness and depression in the expected directions.
Much of the literature has examined the extent to which risk factors such as negative reactivity, low levels of social engagement, negative cognitive style, low self-esteem, and low trust beliefs in others predispose adolescents to experience increasing level of loneliness (e.g., Qualter et al., 2013) . However, moderators of the influence of loneliness on depression have not been identified or studied. To fill this gap, we predicted that social connectedness would function as a moderator that buffers adolescents from the positive relationship between loneliness and depressive symptoms that has been identified by many researchers. Contrary to our prediction, social connectedness did not act as a moderator (buffer) between loneliness and depressive symptoms over time. The analysis for the first time period (T1 to T2), however, showed that loneliness predicted a subsequent increase in depressive symptoms above and beyond the temporal stability of depressive symptoms. For the second time period, as with the first time period, our moderational hypothesis was not supported, but we found evidence for an additive model for loneliness, with social connectedness explaining a significant amount of change in depressive symptomsover time. To our knowledge, the moderating role of social connectedness on the link between loneliness and depression has not been examined in previous studies. While the null result may be surprising, the lack of a significant moderational impact observed in the current study could be due to the strong correlations observed between loneliness and depression. Baron and Kenny (1986) suggested that moderating variables are typically introduced when an unexpectedly weak or inconsistent relationship is observed between a predictor and a criterion variable. On the other hand, mediation is more suitable when there is a strong relationship between the predictor and criterion variable, and that relationship was explored next.
Our third hypothesis concerned whether social connectedness would indirectly lead to a reduction in subsequent depressive symptoms by decreasing loneliness. A significant longitudinal mediation finding was observed, with loneliness acting as a longitudinal mediator between social connectedness and depressive symptoms in our three-wave study of adolescents' wellbeing. In addition, when age and gender differences were examined, we found that the mediational relationship remained significant for males (but not females) and older adolescents aged 13 to 16 years (but not younger adolescents). The question of whether relationships among adolescents' loneliness and depressive symptoms are moderated by gender is interesting and germane. Although adolescent females tend to self-report higher levels of loneliness and depressive symptoms, some studies report that the strengths of the association between loneliness and depressive symptoms are similar for boys and girls Olsson et al., 2013; Vanhalst et al., 2012) . In their studies with the elderly, Cacioppo, Hughes et al. (2006) found that the association between loneliness and depressive symptoms was strong and significant for both males and females, but the association was significantly stronger for males. Given their findings, they suggested that the cause of depressive symptoms might differ for males and females, with loneliness as a more frequent or powerful cause of depressive symptoms for males than females. Literature is lacking on how to explain why loneliness would function as a significant mediator between social connectedness and depressive symptoms, and further work needs to tackle this intriguing finding.
Contributions and Limitations
Our dataset possessed several clear strengths. The longitudinal nature of the data (i.e., three waves across three years) allowed for the examination of intra-individual changeover time. In addition, the combination of risk and protective factors offers a more complex view of the lives of adolescents compared to research that only focuses on the negative aspects. The inclusion of social connectedness as a protective factor suggests potential pathways for healthy development and strategies for prevention and intervention. In addition, the large, diverse population-based sample used in the current study yields results that may be more generalisable to the larger adolescent and young adult population.
Despite these strong points, the present study is not without weaknesses. Our study was limited by the measurement of loneliness with a single item. Loneliness has a different meaning in different domains of relationships (Goossens et al., 2009 ); the single item ("I felt lonely") may not provide a comprehensive picture of the feelings of loneliness in adolescents. To capture a more complete experience of chronic social isolation, additional information such as more detailed information of the quality and quantity of various domains of interpersonal friendships would be beneficial. Furthermore, corroborative data from external sources such as peer ratings, parent ratings, or teacher ratings could lend further validity to the assessment of loneliness. For example, Lasgaard, Goosens, Bramsen et al. (2011) found that peer-and family-related loneliness were associated with depression, anxiety, and suicidal ideation, whereas peer-related and romantic loneliness were associated with social phobia. Consequently, assessing loneliness using a unidimensional approach may obscure the complicated relationships between various forms of loneliness (Heinrich & Gullone, 2006; Shevlin, Murphy, & Murphy, 2014) , thus decreasing the ability to identify individuals at risk for loneliness. In the same vein, we combined four distinct domains of connectedness mathematically into a single score of global connectedness. The global construct provides an overview of the nature of connectedness (i.e., adolescents' ability to establish and maintain meaningful relationships across multiple domains), but we acknowledge that the domain view can also be helpful, given that different patterns of relationships have been observed when social connectedness was measured at a global compared to a domain level (e.g., Jose et al., 2012) .
Conclusion
In summary, our study provides support that loneliness was associated with significantly higher reports of depressive symptoms, while global social connectedness was inversely related to adolescents' loneliness and depressive symptoms. Although we did not find that social connectedness was a significant moderator of the basic loneliness to depression relationship, both loneliness and social connectedness additively explained depressive symptoms in adolescents. The key finding of the present study was the result that social connectedness indirectly predicted lowered depressive symptoms by decreasing loneliness. This current study highlights the need for intervention research aimed at helping adolescents who experience chronic loneliness. Parents and school counsellors should be attentive to signs of chronic loneliness in their children or students before it evolves into serious bouts of depression (Vanhalst et al., 2012) . Prevention programs that emphasise the promotion of family connectedness and school-based interventions that facilitate the development and maintenance of meaningful relationships over time, offer great potential in reducing adolescent's social isolation and are likely to yield longterm psychological benefits (Hall-Lande et al., 2007; Jose et al., 2012) .
